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(54) DIFFERENCE BACKUP SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a difference backup system 
with which the efficiency and reliability of backup work can be improved 
by backing up only the updated block on a disk over plural generations. 
SOLUTION: This- system is provided with a difference managing 
mechanism 203 for storing difference map information, for which the 
data of backup object are stored in a storage device to be accessed for 
the unit of a block in a prescribed size and'the latest backup generation 
updating the data in each block is recorded by a latest updated 
generation managing mechanism 204. and the backup generation, for 
whioh the data in the block of the storage device updated. into the 
designated backup generation are inputted based on the difference map 
information, the data of the block, the position of this block in the 
storage device and the block are updated, in a backup device as backup 
data. 
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1 7 ^ -fe X $ EtSSIH i , 

nv ^Tv yx-5'3Si|S^^ <y i7 7 y$IB 
$ nfc/N* 7 J!«r ^ nfc±BBBatg:Sa 

7 >;/ :/1«:f^S-, ±IBA*<y ^ 7 y^afCA*>;/ 7 ^ 
7'-5'tbT*&«^-r^^^i->''?<;/^7yy^l8:t, ^1B^ 

[g»*^2] ±SBfB1tga(Cfait^infe±8B^-iS'S: 
~-:feT JiKA*-;/ 7 T'^StC^SSrt L , -hB2A* 7 >y ^ 

±mm^J'^y i77y -/^mit. ±^Ay ^7'y fy'-iS' 

t-r^m^m i BB«©ig5i-yN-<;/ ^7 y;^^. 

ffl^bf s :i t t:Wmtt^m^m 2 fB«So||^j-y\- >;/ i7 T 
4 ] ilBtBISgfi t ±IBA- 7 t 

7 y y^st.^ffiittfe z.L^!^nt-t^mim 2 fB«w 
m6^n'y97y^:fs^, 

[W*«5l ±fB^^J-A*->i7 7->y^a*, 

S nfc A* -y 7 '7 :/ta:f^lwH«lT S nfe±fBtB1t$^S 
o:/p ^7 ©7^-^ <£±«B^^J-v -y y«$8tcao'ViTA 

IC*3t^^{4a, RtX, ^:/P-yi7;JtHj|lf^nAc±IBA'>y 

mm^'sm^mz^*) tati ^ ntz^—^ «-±tBA--;; 9 7 
%nv97v^:}5^, 

i'7yyy'—$'^Xt)L. mXtlVfcZfay i;<D7'-i' 
S^:/p«>i7©±iaiB1SSB»c*5t^§{!S:Blca-:?ViT 
±t3IB1Sgg Ic'J X h 7-r -5 1 1 f;: . P -y Ti^M 
»r$nfc±fBA'«y i7 7 -y :/-|fi:{ti£±SBII^J-v-y 

'J X h 7-r u 7, V7^wt^m?irz zl t ^^mt-r 



^mTiitm 1 fB®os^j-A*'y i7 7 >y r:fj^, 

±ia/N*-y 7 y rssicteiffl$n^c/\*y 7 -y ^T^-tS' 

«rA:^L. KA:^LfcA*yi?7-yrx-^'Stbi:'3t--5$fJ 

K®W zi -7 > H *tffi :>j b ^ 7 -y ^x- ^ ^£ A:^ 
b. KA*Ui'i::/p-y i^cDx-^*. e:/p>y;j7 0)±«B 
t31igS»c*3tt^fe»{C»cfViT±BBfB11;gatC U X h 

7-r^tthiz. K:?'p-yi'*tKST$nfc±iBA*>>'i7 7 
<y :/W^*±8Bg^i- V -y yif ^(c U 7. h 7-r •SM^i-ta 

^©t. T«fi£Lfc;it^$$mt-r-5lf*^6fB«©^ 

^nyi;7yzf:^^. 

[m^ms] ±.%z&i^nyi;7yy^wt\t. ±tB:/p 

-'^m\z±un yi;7y f^m\z^m b. 

±fBII:9' U X h 7^S(i, ±fB/N*5/ 7 -y :^Sfitc;Kiirt 

SnTVifc±fB:rp >y ©x-iS'*^]E Lli:(5^S*»^±gB 

^fflViT5^x -y i'-r ^ ^1 1 S-i»il[tT-5W3i^J« 6 |B«J© 
^5^A*5/i7 7>y:/^^, 

[ffi^^9] ±IBfBttSa{c:*SiW:^n. ±tB7'-^'© 
J£fr :/P -y i7 ic;i«±IB A* yiP7y ytSf^ttlcIB® $ 
M3[ir:/p-yi'S5:1f^i:. 

±tB'r-^*^H«i^f n;t i: ^ »c, ±iSMfr© A* -y 7 -y 
^1ft^^^{c*^^cJT^±IBSfr:rp i7Sc1f ^oSSr:3^P >y 
i'S^&ira^-r^HfrictBfii^at, **i;^fcCl<!:<£#St 
tf^iS*]^ 1 IB^OS^J-A'-y i7 7-yy?&iC. 
[W;ft]flio] ±BBS^yp-yi7S:1»ffi<£A;^»L, fi 
S^nfcA'-;/ 7 5^ :/ia:{^{cMj^c-rs±fBM0r:/p v9 

tzZLh^W^in -r -5 if 9 fB«®M^J-/N* <y i7 7 :/;^ 

[«*^11] ±IBIB1S^BS:. #)li6<J/cC5^i'Xi^^ 
a{CJ:oT^^fi$n^'<Si®6*);^Ci^ax-i' Xi^Slfit 
CiSriltSifrsiS^^l-l 0 ©BnAi{CgB®©M$i- 
A*-;/i>7<yy;^^, 

[0 0 0 1] 

ffl El -5 x - ^' A* >y 7 tc Wr . 
[0 0 0 2] 

^^fzt>. ^<(D->XxAT. =r-i'-^-7.f$.^(r>7-:r 

A*-> i7 7 -y :/75*fT^?nTVi^. l+gtS->XT-A 
/N-H'^x774*mi0U, Btgte->XxAS#©x-^75^ 

^SiS^^ns'^t-X'f xi7^B('Hi;*sjfisnn«. 
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[0 0 0 3] r'-i'^—7.v^-^(D/iyi;7yfi^m 

[0 0 0 4] Z<DJ:^iZ. y'—:^^—7.y'—^C0/'^yi/ 
y^Zf^ir^tztblZit, — XOjl^^f?ih 

't<Dmz^—S'Tm.^mt:n'5. t\^^-Drzmmf)i 
ti^n-x:\>^tz. 

[0 0 0 5] LZ.^tfi. ifi^, 'r-^^-T.^—S^t'i, 
[0 0 0 6] t«E3l5*^e.. Vmiz^X^ATi^lZiol^^X. 

*^s^«A* i7 7 ymnm^ o tfr b ttti«-€-co ^ r 

[0 0 0 7] !|tBa¥2-4 2 5 2 S^^fgtCti, ±I2CD 

^yuyi;\z^\^-DTmm\^. ^^(Dy'ay^lzMltL 
fck*-y h^^i/Si^ldy h^yyiZ^IQ. ^m^Uy^ylZ 

[0 0 0 8] 



A'y i7 T >;/ T'-r^^-a-JCtt. yt-> i7 7 ^x-^CDx- 

7.imM\:L^-z>&v, n±ifr^\z^ti. ny^jy 

■5. -f-JlT, :i:®A*';/i7 7.yyS;A';/i7 7';/7'CD^{Cff 
•50Ttt;^£<, 5ff. iiJD©a&ofe5^— ^'CDi').^A*<;/i7 
7 >;/ :/-r SM^A* yi>Ty y^^^dtft § ^n^;&t. ±12 

<Dm\\'y7s'rKUE\zm:m-^n'c\,^^m.'^ny yf 
■)5^\t.. Wsi.<r>^m^m\zi:,y)..yT^)V±W^nyi? 

Ty-f-r^ittb. X— XOJ;'5»Cl-pCDP'T-1';U 

T-r ;i/H^(cii:MA*>y i7 7 <;/ y*ifTfcn^mWT;!iVi t 

l'^'5PgS^^*tafe-:3;t. Sfc. ±l3®i|tgg5p2-4 2 5 2 

Wj^zruyi7(D^mzf^tiMo^-r. ^mmzv'^T.i;^. 

mzmii^J-^vi7 7yf^^^V-b^f£.<. ^rz. m^J'^y 
^ 7 y yoii-fnA^OTl&f^© 1 ^Xt)^fcn-5 1 A<;/ i7 
7 y •y'f-^ ^Sa-r-5©;<)t^BJtglc;S-5 tVi^ Fb^S.^ 
^^^Tz, 

[0 0 0 9] *»Bj«, ±mo^';)i3.fSimM,'&mmt^ 

fzmzfi.-^ntz'hCDX. ->X ^ A Ot'- 5^ OA y 

i'7yy\zmL. T^f X^±®Mff$nfcyD>;/i7©* 
©A' ^7 7 ^^^l^lttf^tcfc^c 0 t S d <!:)5?-r#. A' - 

y^7y yipm(D?j}mit. mmmit^^^mr^m^ny 
i7 7yy:^^^m^z.ii^mmt-r^. 

[0 0 10] 

mm^m^T^rzitxD^m: ^¥tB^<Dm^mnz%^ 

M^i-A* yi77y ;\* yi77y ff^^oy^—S'^ 

P >;/ i7 #^4 (C 7 ^ -fe X $ n-S sens® <!: . felBtt^Bfr 

ff L^c«ff ©A*<;/ i7 7 >;/ yi&{-^*«l3s8l$n-5iliJ-V y y 

i^r^p y ^ tc*fjS-r^±IBM^)-v >y :/« $6tc±K«igro 
/N* -y i7 7 >v :/-ttt{t ^I2^1--5.ttf^t5^#^<»: , A- 7 

v:f'T-'S'*mm-^n^nyi;7y-:rmm.t. m^-^n 
fzny i7 7y fnR\z-m.m-^nrz±.ui&'^mm.(Dyu y 
^ <Dv=—^ ^±%mi^-^yy^mzm-^\.^Txti\.. m 
yoy^'CD'f-^, m-fay^(D±mmmmmiz:tnf^ 

im. RV^. ^fr2yi7i)^^jS\^ntz±.^Ayi77yy 
±m)-^y fp7y ymmiZZ-^yi/ 7 y t 

\^T^mr^m^j'^yi77yy^mt. ^{i^^toT 
[0 0 1 1] ^mmmmm2izm^m^/-^yi7 7yy 

niJ'^y ^7y ygBlrfeiWL. ±m/'^y 07 y ^ttft^ 
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[0 0 12] :^%B^0imm3 iZ^^mi^ny ^77 yZf 
^^fCiJU^T. ±l2^HA-'>i7 7-;/3^*g;tt. iieM^i" 

[0 0 13] :i^%BM<Dm^m4\Z^^^^/-^yi^7y:r 

:^^\t. ±mmmmt±%iAy ^7v ymmt^mm 

mt±ti&»J^ yi77y Z/^®. t ±tB±iS A* yi'7yy 

[00 14] :^%m<r)mikmb\z%^m6i^)'^yi7 7y:f 
-)s^\t. ±.mn^nyi7 7y-:r^wt^> m^^ntzny 

i77y :/1fi:{^tcM«TSnfc±tBieitSS® :/D y <D=r 

K'i/n'yi^/CDilBIBtftSSlcfettS^®. 
Wi.':fuy^ dijgfi ^ nfc±K A* 7 >y 

S 0 ffi ^'J ^ n/tx- ^' *±BBA- y i7 T -y A* 

[0 0 15] :$:5!BjC9iS*^6(C^^S^J-A*-yi'7<y7' 
^iCtt. ±tBA* yi;7y ySfitc:^*^^ nfc A* T >y 

•zfu y ^ «±IBIBtgSetct3ttS{4mtc:»-:Jv^T_hlBtB 

^±SBA-<y i7 7 >y yiH:{-t*±fBM^^ y ^ISffilC U X h 

[0 0 16] i?.^BfiQ)mim.l \Zi^^m.'rfny iP7 y-f 
±tBM^J-UX HT^g;*. ±fSA--yi7 7>>-:/i^ 

7t /\* >y i7 7 t/'t'- & t±l ;t;-r -S $iJ« n V > K t , g[*J 
1S|l3V>H*^til:^b;feA*-yi?7>y:/x— ^S'A^'jb. 
Xti\^tz-:^'OyiP(n)^—5'^. K:/D<yi7 0±IBIBjS^ 
«lC*5tt^<4S{CS-p'liT±KfBiSS®»CU X h7t-^ 
<h<i:fcl;. K:/D>yi7 Titjg^ $ n/t-hlB/N* y^7y ^tt 

^^^iiBS^j-v :/« istc u X h 7-r -s^^i-es^s 

[0 0 17] *^Hg©W*3S8fC«^^^i)-A''yi7 7-y:/ 
:;&^lC*5ViT. ±tBM^^-A*-y57 7-y:^^©«, itB^D 
-y i7 wt"- ^' tcMT ^ -y i7 -y- A X- i5' S: p -y -r 
- 3^ « {C±tBA' -y ^ 7 <y :/^fi tC^Siifi b . ±IBS» U't. 

h 7¥©tt, ±IBA*>y fp7y T^^MJcl^^^nxi/^ifci 
IB:/D>yi7©x— ^'55^jEbl/i*^5;i)^?:±8BA'-y i7 7'y:/ 

•y ^-r^fcWTfeS. 

[0 0 18] i^%'s^mmim.9)\z.%^m%ny ^7 y-f 
±tBfBtS$ia{c:*&*fl$n, ±tBx-iS'©M«r:^ 
D «y i7^*tJi|3A-y 7 >y :/iH:^^«{C|B#$nS5ESi^ 



ftSrO/^*•y 7'y :/1fi:ftfc^fC^-r *±tBMSi:/a -y f 
ffi$gOM«r:/P-yi'^*SnS-r53EfT^fB@^S<!:. Sr 

[0 0 19] *^BJ<^ig^jgi OtC'^*M^i-A--yi/7-y 
T'^^iCfS, ±IBS»r:rp>y^§c1t^;&A:bb, fg^^n 
fe/N* >y 7 >y y-t&f^ tC^fS-r 5 ±iBMfi ZfUy^ ^ft^ 
<^Sfr:/n -y i'^^^ tb:^-r ^©Jffl) ^ V > H ^ffi Afc t) © 

[0 0 2 0] *^HJ(7)tg;i?^ 1 1 lC.0^SM^J-A-'yi7 7-y 

^ -So 

[0 0 2 1] 

->7.7^AO/N- h*C7x7«fi£0-t^J*S^bfc^J«|g-e» 
^. 01 lC*5tiT. lOlUCPU, 102tt;*^:'J, 

1 0 3«CPU 1 0 1 U 1 0 2 t:*<J«gS;§fnTVi 
^;*^:UA'x> 1 0 4«^^ 'jyN*;^ 1 OSlCggg^tlfc 
ny<7^-:f^. i o 5 «A*:^7y:/^' i o 4 »c:fiEg^^n 
;fcAlli^JA*;^, 1 0 6, 1 0 9«^n^nAtii:'3A*x 1 

0 5{C^i^Sn;fcii1t®SCSI7:5^y;Si'T*2>, 10 7« 
SCS17^^:/5' 1 0 6/0i6taTti-l>SCSIA*7., 1 0 8 «SC 
SIA'7. 1 0 7 \zm^^X\.ny i;7 y •f'r—^if'^M^^n 
SA*-yi7 7:vyi^mtbTCD5^-:^h*7-1':/s 1 1 0« 

sGSi7^^y5' 1 0 9 75^e)mTi/iSSCSiA*;^-eab^. i i 
\-BaS\ i2ttscsi;'?xi 1 otc^ijgg^nfcT^'i'Xi'^ 

gT&D. dcDT^-rXi^^Ml 1 lS.y^l 1 2«, A*>y 
i77>y7'*f*©5^-:^*tB1)gb. 2KB(7)yP'yi?*«!C 
i::7i^-fex$n^, T^-YXi^&gi i \ W\ i 

2 JClBlft^tXfcT^-:^' ©^®/N'<y ^7y :/Rt5S5i-A*>y 

^7 7-y7'li5"-^H^-f :^i 0 stc^Sft^ns, 
T, ik®A<yi7 7<y7't«. 5^^X^SSl 1 IRt/^l 
120A*<yi77>>r:r^^i:7S:-5x— ^ifeT^A-y^7>y 
:/-r-5C:i:T?*0. ^^)-/\*-yi7 7-y7'i:«. JiSftfr© 
A->y;?7>y7'KA^*tcM»f$nfc7'-^'®;^ (m, Si)" 
^r-^tPf^O $:;\-.yi^7.;/:/-r-SJl<»:T*S, 

[0 0 2 2] 0 2«*^B^'*ijifflSn-5tfS«->X-rA 
CDV7 h'^x7«fig0-«SJ<S:^bfc«fi£iaTfe^. E12 
fCtSV^T, 2 0 1 ttx-YX5'x-^5'©#fll/H«iSrfT-5 
7>^'J^r— >3 >yPi^7A, 2 0 2«:t'^U— X'O 

y ->;^ X A » 0 *%BJ w^Jfi© (iUN I X * ffl -r 

^. 2 0 3«7^^'7.i7:/n'yi'OM5J"r-^'<&l=S-r-5 

1 iiflJiT'A'f X H ^-f At bTv7.T-AIC:ifi*-iJ;^ n 
^. 2 0 4«7^-)'7.i'gMl 1 SRtJ^l 1 6W:/D7i7 

S»CA'-y i7 7 -y y©W^i##SlrS-r-5H«T«i&r1fl:ft« 

ga^#. 2 0 ^\t.ny fj7 y^oimxmz^f -< 7.^^m. 

1 1 5R^1 1 6®K!&f:^P>y^ic*®a-r^E^I^« 
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stilts, 2 0 6«^^';^/7ggi 1 iRyCi 1 2©J:5 

W-^SS««2 0 4, ■tfi:f-^«©Hfric«Sti«2 0 5, 
IkXS. ^S7l^'Ja.-A«St^«2 0 6«|SI-fi«{CS5. 

^2 0 3 S'$ij»-rsfea6cD^Jtgi]v>HT*D, 

-5. 

[0 0 2 3] mz\-x±w^v ^7 v-:fn(Dm%mmm.m 

2 0 3C0i!)f^^^-r:7D-5^-\r-hT*-5. 04liil5J- 

p>yi'^5^— :/;i/5 0 0 ^s^ffcOT*^, Mff:/P>y 
^'^x- 5 0 0 <D^feax> h ij tt. 1 (DH«r>^ 

Wffi 6 0 0 05feglX > h U tt, P^D 1 3 
^^tafe^lt^^L, ;*:x>hUtt. :/D>i'^2;!/^1M:f^ 
4TSffSnitC:^:<£-^LT^iS. itf^/O^ 0 ©X > h U 

f£is. ^^1f«4 0 otHfryp-yi^^T— :/;U5 o o 

[0 0 2 4] CldT. A*>;/i7T>:/y®W-1J;i[Ct3ViTiffi 

©S^r^Ss^fetSi-r-s^ii-v-yyit^ge 0 0 

A-;/i:7 7<;/yift«l*t8eii;^nS, i^T-. II^A*«;;i7 

^ns. «5j-A*>>i7 7.;,^^7^, mv'^xi7 
^ti^-r^m^'-^ y ymm e o o i7 7y rmx 

fcfi. m^/'^y i77y :/m-tiziDtz-DXzra yi^ow^ 

[0 0 2 5] :^^B^(D^m(DJ&mHZ:ti»^7zrtJ^- 
^H^fT^*^ 7>^'J^r-->3>rPi^7A2 0 I my 



7>^Uy-->3>7'Piy7A2 0 lii^^^tL'T^T.^'T 
-^'©-Mtt««^n^, ^fc, 7:/Uir— >3>^P 
i^^A2 0 UiM^J-t=Stt|:^2 0 3^atT|ll»3W»Cx 
'<'^i7x-^'[C7^-feXT-5o 77'U^-->3 >ypif 
^A2 0 l;5^##jii!J.^^$%fTb;t«'&tt, Xi^ 

^^e■3T, M5i-SStiti2 0 3{C=fc;5A-yi7 7 

.t. TyU^r->^3>:/Di/^A2 0 l;it;t^k-7^^' 
>i^->X^A2 0 2(C^LT7^-<Xi77i7-fe:^#^Sr^ 

1i«2 0 3{rJ;;5^®A--yi77>;/y, M^^-A'-y 
^7 y-f(T>m'j^\%. 7yj>-->3 >yPi^5A2 0 
l*^M»-r'5C:i;iic<. 7yu^r— >3 >yDi/'^A2 
0 1 ®*ff ^^?±-r^ ^ iLifiX^^. 
[0 0 2 6] ^^©^fflfcJQoT, *^BJ;ji:^^ 

^<^^i^(r>j&m\zE(r)^^\z'mm-^ixx\-^^f^^wmt 

-S, ia7«^^^A*>yi7 7-;/:/C9jlffl©-^J$rii?ir-5iK 
HtbTti-So •ftc|lat^MA-<;/i^7<>y^fTU, «^ 

H ttM^/N* V ^7 y7^'fioz.i^\z.^K) ny ^^7 y:n!^ 
'^'¥\tm^nyt>7yy<Dm\^^^^t, » 

1 ©H^i-ZN' yiP7y -fmz\t.. y ^ 7 y 

^T<DnmBx$>^i}<.ma\zm^Lrcm'^y'-^^u^ 
#^2 (Dm^j-^y i7 7y ymizit'xmt^miz^ 

*Lfe|l5J-^-rS'Sr«}^L, «^3 0D||^J'A*>>i>7u/y 

4 >;/ i7 7 yBt (C «;t:Bil t ^Bi L- 

7^— il®J;'5lc:^®A'->i?7<>7'f^©S 
a®#*B^l^t,ifc#^||HfC. 2Hii-C5M5)-^-^:£ 
hXAy^7yyLT\/^^o:)l,t. )^yi>7y y=f— 

^ ■^^mt^T—yv'n-^T.o^-h b feoT^ic %nm.x 
^^^vlzt^fzsbxh^. 

[0 0 2 7] ^^:-C«l^©iffiBJcDfc*{C. UNIXvXxA 
fCt3ttSM<BlxA*'f X F^-f A*-l'>^'-:7x— Xi. M 

«'«s««2 0 3 izv"^ xi7^mmmiiLxm.KixnB 
tix^^^mm^n^j -L-Ammmm2 0 6 tiz^\,^xmm 

■rs. ^iH5^A*-fXh'5<A«. UNIX->7.7^AIC*3l,iT 

0, *i^o5=^A'^x«t=abfj:vi*t. a^©5^A*-rxK 

i^v'X-T-AtCD^ItC^S^nTti^. 7:/'J^r-->3> 
, yPi^^AfSopen. close, read, wrile, ioctl, tj.li 

(o->x^A=i-Mzj:^xmmmzmmy'/u X k^-t 

A'oit:7;i.-5^>^BfDCtij-rc:i/i^T^^, S^c, mm. 

r A'-r X K ^-f A-Sr :/P ^ xA'-r 7. i €«-rtl«S I ra 
t e gy -r > ^ - 7 X - X a U T 7 T -f ; P ■> X 5=- A ^ ^ 
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[0 0 2 8] *^Bj®^Moj^^ 1 T«. m^'smmm 

2 0 3 «. ^^l^—'r^ >y->;^5^AETO 1 SiKx/N* 
0<i:. C:<D^^}-7-/nf?S6 0 0*^e,asSK/N*'>i77 

H^-YAW^^-^x-XtL, ±tB©«tg*Hf-P^ 
i: td J; 0 , ffi^gfct^^A'-y i7 T U 7. h T<D^ > 

3' — :7 1 — X ^Sr^i^T^ ^ . 

[0 0 2 9] ^3l3}?U^-AWa«8fli2 0 6«, 
A'-YX H^-r A*iUT->X7^AtCffii^jX*n. Tr^'J-Jr 
— ->3>ya5^5A2 0 l5&^e.©±|2->XT-An— ;WlC 

^a7j^U3:-Awats«2 0 6«. T:/'j^r-->3 >y 

ai/5A2 0 Id^tlSWi^cx^'Xi^iggl 1 1 . 112 

SrJ^^UTVi^SlgSOT'-i'Xi^Sai 1 1, 112'vtg 
M»l?a««l2 0 3«Tyj^-->3>^D 
f=yK2 0 l*^e.®AI±l:'3S*^il®i^S5j^U3.— AW 

[0 0 3 0] ;^<:{c, ^ffi a* <>i7T.y i^TlffiBj-r 
yN*>;/i77->:/^i6B#«C>'7.7-A'ifS#li, fiJPn-T 
>H2 0 7WffiffllCJ:lD, >'S*>yi^7'>>'y^*®-7='(';^i> 

ggi 11. 112, nv^Tv^\z^Wi-ti>'7—-^'T 

A'-fT, 1 0 8 S:fl^UT, :i:®;N*>y;^T';/7'S:fT-5<, Z. 
©i^M^i-ffS^«2 0 3tt. JiA^coMi}-yN*-;yi?T>;/y 

^-S7!)^^li31/J?»Ji-A«a«^2 0 6?&ffll.iT5^3:<;/ 
i7T^. 5«SBlggfj:f,tf, ^®A*>>i7T-;'y*ITIltlc. 

V > F 2 0 7 t±, UA^g^/-? i7 7 T/A^pf^-C 
fe^e:t$r->X5"AfFa«{c^'ftL> {6^S:=Fft6^d:e«-e 

[0 0 3 1] liS5l^'Ji-AWa«J«2 0 6«, ^<0« 

ST »c •& X 7> e. {sffl w?^£isax -f' X i7 iiB 

;^ 2 0 6 /i)<*&iWM^Sr{S^*-r ^S5J-A*«> 7 



[0 0 3 2] ^IC. ||^J-y\*>yi7 7<y:^W/5:Je)OlfSx- 
- h tt, ^HA--;/ ^ 7 y T/BtO^^^-Wa^*! 2 0 3 Cct 

J;fD'b;>C#I/iC:i:€:5l|gT^ (3 0 1) . :/D-y^©1t 
'f X 2 K B t±*^?g©^iSWJ^^ IC*3 UT«3 > 7 ^' i'' 
U-->3 >x-5'<i:LT-^;^?)nTti^. ^IC. Ji^^ 
nfcJPU:i-Ad*«^i-7 2/yif$g6 0 Offlt^yau/i^ 

i^^.s*^*f^^b. ^»v>;/:/if^6 o o ©<Sifft«Hi^*^{« 

«T^-5*^Sr5^X';/i7r-5> (3 0 2) . 
J^§|-C«^^J-7>yyif$S6 0 0©#X>h'J{rtt4 t-;/ 

ViT-y->l^-hT^-5g:*:«SI5J-A'— v'3>ai 5T?afe 

^. ) . /t?U3.-A-y-'rxd<2 GB-^a&^OTT^^i-V-y 

:/1fffi6 0 0lC(i5 1 2KBi£JS{C;^-5. 
[0 0 3 3] )>K\Z. 3 0 3T-Mii-V-y:/«ffi6 0 0©t& 

0 0 t0 5<DH»TyD>;/i7ic5^->^;i/5 0 0©«!jm^ 
ms.^. DJ^-fk^aatLT, EI4C0j;t5'W^4 0 0t3» 
UT«, ^^^•A*-;/i/7>;/:/||fT4'TfeS;it^&*-r*fT 
't"7 5i^4 0 1 <£ONL, a*^M^}-W^##4 0 2. S 
^i-V^;/yitlg6 0 0©-y-f X4 0 3. ^^i-T-y :/t»®6 

0 0Att&iifl$ns^Ji-7"-<7.i'«4 0 4. la^a-r^x 

^iTt^M^i-ViyT'li^Be 0 0CD:^a^ttH4 0 5, T'D 
'yi:7 0-9--fX4 0 6, JfctJf, M$J-V<;/7'«$g6 0 0©X 
> h 'J^4 0 7*^0 4{c^L}tJ;'5tc:^gi$n-5. * 
fc, ^;$'1f$S4 0 0®X-A— httj/^r'JilCfcS 

X4 0 8. A*'yi7 7-y7'*fii#'Ji-A€4 0 9, tSj; 

t^. •y-rx4 1 Qtm'M.iLmM^tvz^^^. m^Sizray 

i'SfcT— :/;U5 0 0 fC*fbT«, 0*^?>15*T®X> 
hUdiOTlUSB^b^n^. fc;t*L. M:9-A*<;/i!7T-y7'S 
# 0 A- i7 7 T^JCffi ^ > h "J 0 n 

fi^^, m^-^yfmne o o\zMLx\t, 3 0 3T«sffi 
yi»$B 6 0 0 <D^mmm±m^ 0 x-mm^t 

^{C, 3 0 5-eM^^-Vyy'|ffg©5Ct#M*6^a[ 
■SL. 3 0 6T^/\'>;/i'7>7yifi:«<& 1 fr-So CO 

^B.'N* ^7 T 7^5^- iz itm^J'^ yi;7yZr<Dft 
J60^iS'1t^4 0 Ot, ifeT©3j^'J;L-Ax-^;i«»t 

[0 0 3 4] *iJiaiziT>H 2 0 7\Z^^^m/'^yif7y 

©77''J';r-->3>rDif^A2 0 1 ^^^.O^H U jl-A 
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[0 0 3 5] S-r, m^^'J^-ATi^^XA^m^tiiLT!}^ 

m^&^t-^^mmT^ (tod , m^mv^t^ii. m 

5!l3i4'®S:t>'-b<y hfig^rLTS^-r-So 7 0 3T^ 

^r^-fe,;/ l.{c^f£;-r-5:^D<v^*5l<ise)^o 7 o 4 tI^^j- 

S o fe^^)-/N- ^yi;7y ynm^, ^A' 5; T y y-ftft \Z 

0 4{CJ;DJI^)-^>;/:/'lt$B6 0 0 ©^^x> h >J tc:^;-? 
yi7y^yym^^-ty hi. (705) , Kff:/n«>/7^ 

5^-:/;i/5 0 0 tcgcLTtt. Mmwi9mmm2 0 5 iz^ 

siM»t-^ (7 0 6) . ^LT, m^^yymmeo 
«^tab*^i^^^;5:g*s^■r7 5i^^0N■r-s (707) . 

^^y-^yh&:m\zyayi/-tj--iX^mWb (7 
Xi^m^OF^ffliJ^JiifpjJ^^Wftlf-rS (7 0 9) , i^±o:> 

^A^nmL (7 10) . »^mb*tie:^^^t^«x^x^ 

«#tBL.*fTVi, 5!lS^*$T-r-2> (7 11) , 
CO 0 3 6] :k\z. m^Ay y:fiz-::>\,^rmmT 

y*D-Ht--5mflc< $ijffllrj x'>K2 o 7 \zM 
bT. A*-;/ 7 7" (Cj£^^;ti:T— y§a*Hti:^a y i7 
^■5^-y;i/5 0 0*ie,Fp1-g-t3-r3,i:feT^-l), m^/'^y 
i> 7 v^f^'^^ 1 h bfeikSi B <D^ai75i*^7t--5 $ij 
ffll3V>K2 0 7{Cj;oT, 1tt« 1 ©^^)-A*-;/ i/T <;/ y . 
<&fT'5, WtXn-y^' 1 t LxTil^i-A*-;/^/^-^^*©] 
W3T>h*2 0 7Jcft«|-rs<!:, S!liaHnv>H 2 0 7W 
'^aS5j^U3.-A«]lt8«2 0 6(>5ioctl-r>^'-7x- 

iS:ji^T^. ^©ft$iJffllr]v'>K2 0 7JJfeM<y'f > 
^-^i-XJ; O^E^^tb b^ff l/^T^-y^^AMXfcS^ 

> 3^ - 7 X - X t :/7^A--f X {C*f b TfT 5 CD i^T 
•5i||^i-«St8«2 0 3ttS^^i-A->>i7 7>;,ytttftiX 



:5'$-f^SgbTjg-r. 
[0 0 3 7] 09®->-^>->v;i/x-^'O5felS(Ctt, 

ir®M^J-ya>;;i7gfc8 0 1 (Ctt, 3lA*>y^7>>:/ 

lttf^«iTX3-:/«i^c©-e, ftffHirttfti bx 1 

;i^5 0 0^#.^bTi9:^-r-5. 09Ttt, jl^}-7'D<;/i7 
OSes 0 UC3 Sdt-ir-;/ l>$nTVi^o ^^J-T-;/ 
:/1f ^ 6 0 0 ^it-f^ bT1«:f^## 1 -IP :/n i/ ^ 

0 2, 1S{-^#^8 0 3, g[:/P>;/i?}C^^>-rSx^Xi7 
ffl:^CD^xyi/-thA5=^-^'8 0 4. -^-bT. ^flSf-Sx 

>i'Xi7x-^8 0 5Sr-k>;/ h-r^. 5«^brc:rp 

8 0 6*^68 0 9(C^-r®ti8 0 2;6ie.8 0 StlBl 
*^T-r^iMA-;/^7>>yifi«^ljQ»L.. ^kn^r^T. 

0 OA'-r hCD-x-iS't3*fLT, 2A--1' h'^'-PS 0EJ1# 
(rJlDSbfe2A'-f H-T^-^CDCchT-afeO. C05^x>;;i/ 
■y-Ay— ^ 8 0 4 *^a6*«e)T«fif bT;fe#, «liiE*ti2> 

^;ict^(cn, mUl 0 OA'-i- hOT'-^jc^bTH^ 

©JPff^Mb, 5^x>;/i'i}-A5='-^8 0 4 ttbfeL. 

[0 0 3 8] 7j<BSBJC«Xn-r^<&2 tbT^5}-A*->i7 
T'y:/^ff-5, W-^1 <h2cDK^Sc©^tMc:3l,iTi^Bi 
B©M^^A->>i^T'>yt|lH«0^a^ff5. ;io±3 
(w. ^® A' i7 7 «y :/^® 2 iHig © B Bi e STU^^-A*-;/ 
i'7<;/y;iiilS0jg$n-So 

[0 0 3 9] m^nyi77yy<D^)7.h7^. ± 

mny i;7y y-'^mmxo^im a \zi^7.7-h.i)mm^ 

T^. illiHTttP^i'^^-^JcJc^TfT^pn'SaHO^S 

i?^«i 1 ix«i 1 2\zt^'Dxnv^7vyn^-^^ 

ntC, $iJ»3-7>H2 0 7C5±®y\*<;/i7 7.yyiJx h7 

|g^3'A'>;/^'7-;/y©;ti*C9;<:$'1f$g4 0 O;0iffilB$n. 
^®A*-;/ ^7^y f^—^ffi:^s ij i-AJifC U X S7$n 

-So 

[0 0 4 0] ->XxAt=31#H. Ji#(C||^i-A*>>i7 7.;, 
ycD-r-:/S:ai?av>K2 0 7®'JX h7t8tET'JX 
h 7-r ^. S^J-eam 2 0 3 -7 > H 2 0 7 *i 

eSlt^-p7^cx-^S'09{c^L;S::/p>yi7®e8 0 2 



(8) 



<^mW-9- 10 19 12 



— rJ? 8 0 4 *fflVi:t?S^CD±>J7. h7T-5. 
•;/i^-t)-A-r— ^' 8 0 4 j;0 5^— 

bfc^$)-A- yi77y 1 <D=T-^ii. *8i B llf^^ 

>;/ i^' 7 2 , 3 U X h 

nyfyyv-:f'^''^\^ 2(7)5^-:/t*BlBlCfPfigbfcg 
^)-;'?>;/^7'>7'1fl:f^2. 3 <©5"->^* 'J 7> hyTntf^ 

2 gP^J- {t^ <»: ^ tt. viJy-J ^Ift^-^ 

[0 0 4 1] eA±iKH^bfcJ;3(w*^BJ<^>*JE®J^^l 

i&fttcm 0 * t * ^ ;i t *<pT^gT* s . 

[0 0 4 2] Sifc. ^fly-7=^>'N*'f XH^-l'A-'r>:5'-7x 
— «»JAtS, UNIX->;:^5^A(c:felt-&dday'>h* 

l/D-yir^ST^-^tM^J-^-^*, :i— y-'-W^^f- 
^^i-A* >y 7 -y :/©W1«:{^^-C 'J :^ h 7^*-® A <y ^ 7 
'V :^5J^ U A tcM ^MiH'xAW X h* ^-f A'-f 
- :7 X— J: D ©Vi±tf :tS^J-A' ^ 7 -y •f'f—iS' 

K^#lT'A*-1'Xh*5-1'/N*-f >^'-7x-XfC^bT 
)lia;^<:» r i: tc i; 0 U X h 7 T ^ S , 

[0 0 4 3] M^^JJiH^-f AW >^-7x-X 

[0 0 4 4] ;5:^3, m^nv^7V:rmz\t. 3Ijg5fel' 
ffi$S©±*S«^r^J:5f'b, ^^i-A*>yi7 7'y^5^-^<^ 
'JXh7B?F(C«, ffiiSSt&iS^$nfex-^S:#fibT*^5> 
ux h7-r^J;^»c-rti«. ^^A*«yi:7 7>y^-r-^'ro 

[0 0 4 5] .%BJ©lltSiOJ^^.2. 01 0«. *^H^O 

*Jia©J^^ 2 n*5t:t^g^i- A->y ;7 7 zr:f;^<Dj\- H 



-S^*#bTlftBJ<£«BS-rS. 01O»Ci3ViT, 11 

3 «AtB:'j A*x 1 0. 5 \zi&m^ nitum^mt bxcsc 

SI7^y^-CfeO, :7 7-A':7x7ICj;Ci7iS':''^«tg 
tbTS^J-^a«^2 0 3Sr^SbTV^-5. 1 1 4ttSC 
517^':/^' 1 1 StS^^WTV^^SCSIAX. 9 0 2Ri;9 
0 6«SCS1A*X1 1 4lC^g|;^nfcx^'Xi'A'yi7-efe 
0. C©2 0©X'f'Xi7/1.yi? 9 0 2. 9 0 6©ttt::. 
BlS^bTV^i^C^iSOOX'i' Xi7A-/^ 903~905fc 
SCSIA'X 1 1 4 f;ij*;g?^nTVi^, 9 O l Xi'A 
u/i? 9 0 2~9 0 6(JD-r— ^<^'''?>yi7 7-y:/^^t&*A^^ 
;55"-:/H7'f ^T^S. 7^*5, 7'>fXi'A-yi79 0 2 
~9 0 6tt, SCSI7^^7'*' 1 1 3{C<t-pTl|31^nSM 

yf?7v ymm<^/'^y ^7v rM^-r* ^. v 

-5=--^ >i'->X5"A*^e.SCSI7^;/^ 1 1 

h 1/"^;kdscsi a > h D— 7 5 owt'-c X i7 

A<y^ 9 0 2~9 0 6*i^,Sg^nTt/>'5J;'5JCj,^*. 
SCSIC9^feT«|5l— A*X±fca:;*C 8 ■:305'-y -y > 
hD — 73i«lf$n. ^(DnCiZ'O (ID7, ID6. IDS) 

(3;,^0i 1 \z^(Dvuy\-n^)\'^7F.-t^9f)^v ^7 V 
:/t8tl{+xi'Xi'^S9 0 ocDv>y:/issftffl-xwxi', 
7^— :/h*7<::''. 43<tyc. scsi73^:/^i i 3*«<seffl'^ 

SCOT, ^i-'^p-T-T^-i' >i^->X7^A«?iJfflT^fJ:Vi. 0 
llC:foViT, 9 0 IttT^-yF^'f 9 0 2*^6 9 

0 etciix^'Xi'A-yi^d^^^^ns. Jit*5, 0i i© 
T^-i/H^'Tr^g 0 lliXf-f >( 7.0 if ^ o 2~9 o 
6«. 01 OW?— yH^-l':P^9 0 l&(y^7^i'Xi7/'?>y 
9 0 2~9 0 6 <hl^— 9 0 7 Ji^E/'? 
v07v-:f7.-{ 9 0 8«^BUX h7X-i' •y?', 
9 0 9 «M»A* 5/ 7 y yx-r 5^, 9 10 -y 
i7 7 >^ffli^X-1' >y 5", 9 11 «^^)- 'J X H 7X-f <y 
5^. 9 1 2«ft55-UXh7ffi|gX-r>y9', 9 13«t-> 

[0 0 4 6] *5!Bjcr)^JfS»je^2 tr©7-7'U-5r—>3 

Bjc9*J6®je^l <tlRlbTa&S. ^^BcOT^A'^fxH^ 
-r>'N'«i5"f A7'^7 hb;icVifc:ee>, *^filcJ;^A*-y 5^7 
>JX h7l^fT*«*il«0'r.^X^A>yi7 9 0 2 

~9 0 6SrffifflT'l)7::''U'y-->3 >yoi/7A«i«) 
«)tf?±-rs. Seo.T,. ->XxA«f3i#«IStP#*SBtr 
i -3 T A* v07v y^mfr-r^ :i tTj^T^S . ifeSA* y 
i'7-yr*llfTTSt^ttx-:/*5^-yK7-f :/9 0 
l(ClS«b, T->+-9 1 3<c:J;-pTA*-yi7 7<yy-rS 
X'fX^/1-yi' 9 0 2~9 0 eSrfgSTS. -?-<^^^S 
A* >y 7 -y :^X -f >y 5^ 9 0 7 ^Jf TT 5 1 ±S A V i7 7 

y-/55i^ff$ns. ^^A'-yi'7>yy4*fT-rst€ 
tt, x-:/i&7"-^h*5'r-r9 0 itc^«^, S»A-> 

i'7y:/SrfT'5x'i'Xi7/1-yi7 9 0 2~9 0 6 «rx>^ 
-9 13T*t^b, M^A-'yi77>yyX'r<y5^9 0 9^ 
ffTb> X3l-y^x>+-9 1 3TJt^b, g»/N*>y 
^7-y7^^X< >y5^9 1 0SffT-r-5iltTfT'5. ± 
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7.^ny^9 0 2~9 0 6^7^>+-9 1 3TJi€b, 
^M'JX K7X'1'>;/ 5^9 0 8 ^JfTf-SdiTfr^. M 

9 0 1[C^«b, ||^uxhT^OT^^'Xi7y'?2/i7 9 0 
2~9 0 6^-5^>4^-9 1 3-X?5i^L., SRA^/i^Try 

[0 0 4 7] W-hittBJLfc=tptC*|gHjo||i6©)^Si2 
(C J; /\* ^ r >;/ ^ ©5="- ^ Sr SBIIT •!) t^'^' X 

^SBi 1 sscDCii 6<t, n-j^yv':>'^—^ifl^m 
— :/K5-ryi 1 7 t^^awr-sscsizyy^' 
1 1 3<&<iA. dcDscsiT^p^^i 1 zn\z. min-mm 

[0 0 4 8] 

#:^P>>i:7|^(D5=-^*tM«r$nfe«i0fOA- 
:/1f $8fC»C?#, ZL— If {c J; 0 m^-^tlftAy {77 y^ 

7"t--5©T. J§*«3K©A*<>i/7-;/:/^f^{c;gff$^^ 
"f—^XD^tV^ y^PTy y $tl. A*-;/ i7 7 <;/ :/||fTtCS 

[0 0 4 9] ^fc. M4i-A-yi^7>;/y:&fT;5:^<i:#fc. 
S®r©/N*>;/ ^ T >:/ :/1tt«fcaii^Lfe 1 3itt1SSc©A'-y /7 

mwzm. D s i:i>e)T/\*-;/ i7 T y-r-5©T-. mm^T-^ 

y^7y -f-t^ tl^o SS^O^t, 7 7^f^||;5tfl: 

[0 0 5 0] SSt, l-0<Dny{77y:/mmzitk^<D 
^^y {7 7y yM{^(Oy^-^ ^mm-V^^OT'. 1 OOA* 
y{77y ymi^ g < i U T t) , -ftfi© A- 



>;':/;^S©A- K':7a:7^^'*^-rmETS-5o 

[02] :^^B^(Dmm(ommnzisi,^^^^/^yi;7 
y r:^^<Dv y h :c7mB^^mrm!^mT'$>^, 
[03] ^^m<Dmm<Dmmnzi5if^m^/^y':7 7 

[04] :^^m<Dm:m<Dmmi\ziin^m»ny{;7 

im 5 ] :^%m<D^momm i »c*5tj-^sff ^7 

[0 6 ] ^^m(Dmm<Dmm i tcfett-sM^j-^u/ :/« 

[07] ^%mo^ma)mmi\zi6»:b^^nyi;7 

[08] *^§g©||Ji©Jg^i Jc:fett^7yij-^— > 

■ess, 

[09] *%BJO^Jg<^^^i(3j3j-j.^^^^^.,^^_, 
A>vi/7-;/:/5^-^T*^. 

[010] :^^mmmm<Dmm2izi5if:s>m^i-Ay{7 

7 y H 9 X 7ei^*^-r«*S0T^ -5 o 

[011] *^B^©^Jg©?^^2iC*3tt5||^A--yi7 
7 X i7 SIg ® :7 D > h ^ . 

[|?^©iSBj] 

10 1 CPU, 102 ^.E'J. 103 ^tUA- 
X. 104 n7.7^y^. 105 Atti;(3AX> 10 
6 SCSI7iS^yi$'. 107 SCSIA'X, IOSt^-^K 
^-r^. 109 SCSI7^:/^. 110 SCSIAX, 1 

11 5^^Xi>eM, 112 T^^X^feM, 20 1 
7yUir— >3 >:/Dy^^^ 2 0 2:t'^P-T-^' >// 
->X5^A. 2 0 3 2 0 4 MirSfrlt 
f^SS««, 2 0 5 Hffi!^S=31^«, 2 0 6 HS/I? 
U3.-A«S«|«. 2 0 7 a)Jffllnv>K, 4 0 0 ^ 
^1f$8, 5 0 0 M«fyD.yi7gc^- 6 0 0 M 
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